Background: Diabetes mellitus is a common endocrinal disorder that is associated with the electrolyte imbalance in the body. Among them the magnesium levels have been found to be corelated with the HbA1C levels. Moreover, magnesium deficiency is associated with lipid metabolism in diabetic patients. Not much studies have been done on correlation between hypomagnesemia and lipid profile in sub-Himalayan region. Objectives: To study association of serum magnesium levels with lipid profile in newly diagnosed cases of Type II Diabetes Mellitus Methods: An analytical cross-sectional study was conducted among those newly diagnosed cases of type II diabetes mellitus, who gave consent for the study. The necessary blood investigations were performed and appropriate statistical tests were applied for analysis. Results: The mean age of the patients was 51.32±10.4 years. A significant positive correlation of serum magnesium was found with serum cholesterol (r= 0.35, p=0.01) and serum high-density lipoproteins (r=0.35, p=0.02). No correlation was found between serum magnesium levels and the age of the newly diagnosed patients of type II diabetes mellitus. Conclusion: The significant findings of the study concluded the positive correlation of serum magnesium levels with high density lipoproteins and total cholesterol, but this correlation is weak. More elaborate prospective studies are needed to further study on this aspect.
Introduction
Diabetes is the most common endocrinal disorder seen in clinical practise. India has already become the 'Diabetic Capital' of the world. The rising number of people of type II diabetes mellitus is expected to be more than 300 million people globally by 2025 [1] . Type II diabetes mellitus and lipid abnormality go hand in hand. Findings typically are elevated total cholesterol, VLDL, TG concentration and lower HDL-c and predominance of small dense LDL particles [2] . Remnant's of TG rich lipoproteins seem to be atherogenic [3] . The pro-atherogenic properties of small dense LDL particles may relate to their ability to penetrate the arterial wall, thereby, making them more susceptible to oxidation, and thus indirectly linked with coronary artery disease [4] [5] . Diabetes http://jmscr.igmpublication.org/home/ ISSN (e)-2347-176x ISSN (p) 2455-0450 DOI: https://dx.doi.org/10.18535/jmscr/v7i8.69 mellitus is also associated with disturbance in electrolyte metabolism i.e. sodium and magnesium decrease while potassium increases. Among electrolytes magnesium significantly corelates with level of HbA1C and thus may be related to long term effects of diabetes [6] . Magnesium plays an important role in carbohydrate metabolism. It may influence the release and activity of insulin [7] . Low blood levels of magnesium are frequently seen in individuals with type II diabetes mellitus. Hypomagnesemia may worsen the insulin resistance [6] . There has been a link between the hypomagnesemia and reduction of tyrosine kinase activity at insulin receptor level, that may result in impairment of insulin action of development of insulin resistance. Hypomagnesemia can increase platelet activity, vascular and adrenal response to angiotensin II, enhance thromboxane A2 release and lead to organ damage from free radicals. Magnesium deficiency has also role in perturbation of lipid metabolism, especially of diabetic patients [8] . A number of studies have reported beneficial effects of magnesium supplementation on plasma cholesterol and LDL, cholesterol, and on increase of HDL cholesterol [9] [10] [11] .
Aims and Objectives
To study association of serum magnesium levels with lipid profile in newly diagnosed cases of Diabetes Mellitus in Sub-Himalayan region.
Materials and Methods
A descriptive analytical cross-sectional study was conducted for one year through September 2017-September 2018, among the newly diagnosed type 2 diabetes mellitus patients, at a tertiary care centre of Sub-Himalayan region. The patients diagnosed as Type II Diabetes mellitus for the first time, in the medicine OPD or those who were admitted in the medicine ward, were taken consecutively, for the study purpose after obtaining an informed consent. In our study, significant positive correlation of serum magnesium was found with serum cholesterol (r= 0.35, p=0.01) and serum high-density lipoproteins (r=0.35, p=0.02). (Figure 1 and 2). 
Inclusion

Discussion
In the present study on newly diagnosed patients of diabetes mellitus, the serum cholesterol, low density lipoproteins, high density lipoproteins, very lowdensity lipoproteins and high-density lipoproteins were found to be on the higher side. Dyslipidaemia in patients of diabetes mellitus is a common finding and is associated with the higher risk of atherosclerosis.
In our study of fifty-three patients of newly diagnosed Type II Diabetes Mellitus, the mean age of the participants was found out to be 51.32±10.4 years. The mean values of serum cholesterol and LDL were 180.21±50.83 and 117.34±43.19 respectively. However, in a study conducted by Hamid et al, [12] the mean patients age was 63±10 years, and mean levels of serum cholesterol and LDL were found to be 198±52 and 112±37 respectively. The present study found that only 26.4% presented with hypomagnesemia.
Schimatschek HF et al [13] in a study conducted in Germany found prevalence of magnesium deficiency to be 14.5%. On analysing the serum magnesium levels with high density lipoproteins, a significant positive correlation (r=0.35, p=0.02) was found between them. This corroborated with the study by Sendhav SS et al, [14] where significant correlation of magnesium with serum HDL(r=0.26) in diabetic patients. Further, positive correlation of serum magnesium was found with serum cholesterol (r= 0.35) and serum low-density lipoproteins(r=0.25). However, this correlation was significant only between serum magnesium and serum cholesterol levels (p=0.01). This was in contrast to the study by Hamid et al, [12] where significant inverse correlation of serum magnesium with cholesterol (r=-0.20, p=0.023) and also with serum LDL (r=-0.20, p=0.024) were found. The variation of certain results in our study could be attributed to the fact that the adjustment of other variables like age, creatinine clearance etc. were not done, that could have led to confounding in our study. Also, the dietary pattern in sub-Himalayan regions vary from other areas, that lead to these results. No significant correlation was found between serum magnesium levels and the age of the type II diabetes mellitus patients. This was again different from the study by Hamid et al, [12] where inverse correlation was observed between the serum magnesium levels and age of the patients.
Conclusion
The significant findings of the study concluded the positive correlation of serum magnesium levels with high density lipoproteins and total cholesterol, but this correlation is weak. Being a time-bound study, the sample size of the newly diagnosed type II diabetic patients is not sufficient enough to make conclusions on correlation.
Since, scarce evidence-based studies to establish the biological plausibility of correlation of serum magnesium levels with the lipid profile of diabetic patients have been done till now, so elaborate largescale prospective studies are needed to substantiate such linear relationships.
